Background: Laparoscopic Nissen fundoplication with hiatoplasty has been shown to be an effective antireflux operation. The use of biological mesh in hiatoplasty has been controversial.
Introduction
Anti-reflux surgery has been evolving for over half a century. Surgical management is reserved for patients with complications of reflux such as recurrent or refractory oesophagitis, stricture, Barrett's metaplasia, and persisting reflux symptoms despite medical management. Laparoscopic Nissen fundoplication has been an established, effective and safe treatment option for patients with GORD with or without hiatus hernia [1] [2] [3] [4] .
One of the most frequent anatomical and technical failures in anti-reflux surgery is recurrent hiatal hernia and wrap migration. Successful repair of the hiatus hernia depends on the integrity of the tissue and the tension needed to approximate it. Any closure method is prone to disruption since the diaphragm is under repetitive stress due to the mechanics of respiration [5, 6] . Hence there has been an increasing vogue for using prosthetic material to reinforce the repair in large hiatus hernia, particularly since the recurrence rate following this type of surgery is high, and recurrent hiatal herniation accounts for up to 70% of re-operations for failed anti-reflux surgery [3, 5, 7] . The use of biological mesh during hiatal hernia repair has been shown to decrease the recurrence rate of hernia lower than that obtained historically without the mesh [8] . The use of synthetic mesh is associated with complications such as oesophageal stricture, erosion, perforation, migration of mesh into oesophagus or stomach, and infections [9] [10] [11] . This has led to debate regarding the type of mesh material, size, shape, and fixation techniques. The biological porcine collagen mesh has been shown to reduce complications and recurrence [8] .
Porcine collagen mesh (Surgisis) is an acellular xenoManuscript accepted for publication May 24, 2013 a graft consisting primarily of type-1 porcine collagen. It provides a scaffold and serves as a template for the constructive tissue remodelling. Experimental evidence suggests that even though the scaffold provided by the mesh rapidly degrades within the first week the remodelled tissue is much stronger than normal scar tissue. And the use of this mesh to reinforce the hiatal repair has shown to lower the recurrence of hiatus hernia [8] . However, there is still no consensus on the use of prosthetic mesh and on the preferred kind of mesh material. The aim of this study was to evaluate and compare the side-effects with the use of porcine collagen mesh (Surgisis) in patients with and without a large hiatus hernia, and to assess whether the benefits of the surgisis mesh can be justified with the side-effects.
Materials and Methods
A retrospective and prospective review was performed of all patients from a single upper gastrointestinal surgeon's practice who underwent laparoscopic Nissen fundoplication with a 360-degree wrap and hiatoplasty. Patients between the years 2002 and 2010 were included in this study. Operative notes and patient records from the surgeons practice were analysed to collect data. All the patients had preoperative endoscopy and manometry studies. Outcome measures assessed include reflux, flatulence, dysphagia, requirement of post-op endoscopy and recurrence rates.
Dysphagia was assessed using the modified De Meester dysphagia score [12] : 1), grade 0: No dysphagia; 2), grade 1: occasional transient/intermittent sensation of food sticking; 3), grade 2: episodes of dysphagia requiring liquids to clear; 4), grade 3: progressive dysphagia for solids requiring medical attention; need for dilatation; bolus obstruction requiring hospital admission.
We used Ringley's experience [13] , and divided the patients into four groups based on the presence of a large hiatus hernia (LHH), which includes paraoesophageal hiatus hernia and mixed hernias of size > 5 cm) and the use of Surgisis mesh: LHH (n = 85): 1) no Surgisis mesh (n = 61), 2) with Surgisis mesh (n = 24); No-LHH (n = 117): 1) no Surgisis mesh (n = 91), 2) with Surgisis mesh (n = 26).
The use of the surgisis mesh in these patient groups and their post-operative side effects were compared and analysed using the Mann-Whitney non-parametric U test for continuous variables with a two-tailed P-value of 0.05.
Results
A total of 202 patients between the years 2000 and 2010 were followed-up for a period of one year with a mean follow-up of six months. There was no significant difference in the operative time between groups. There were no intraoperative complications in either group, so all procedures were completed laparoscopically. Post-operative reflux, dysphagia, post-operative endoscopy and hernia recurrence were evaluated.
Patients in the mesh group had higher rate of dysphagia (62.5% in the LHH and 69.2% in the No-LHH group). Patients in the LHH/No mesh showed a higher recurrence rate of 13% when compared to 4% in the LHH/mesh group. Lower recurrence rate in the surgisis group (P = 0.23). There were 2 denovo hernia recurrences in the No-LHH group (Table 1, 2), (Fig. 1) .
In the LHH/No mesh group had 15% post-operative reflux when compared to 8% in the LHH/mesh group. No significant difference in the No-LHH groups (Fig. 2) .
In the LHH/No Mesh group 6.5% had preoperative dysphagia. In the LHH/with mesh group there was no dysphagia preoperatively. In No-LHH/No Mesh group 1% had preoperative dysphagia. There were no patients with dysphagia in the No-LHH/with surgisis group (Fig. 3) .
At a mean 6 months follow-up there were significant number of patients with grade-1 dysphagia in the mesh groups (54.1% and 53.8% in the LHH/mesh and No LHH/ mesh groups respectively when compared to 39% and 34% in the LHH/no mesh and No-LHH/no mesh groups respectively). Higher rates of grade-3 dysphagia was reported in patients in the mesh group (8.3% and 3.8% in the LHH/mesh and No-LHH/mesh groups respectively when compared to 1.6% and 3.2% in the LHH/no mesh and No LHH/no mesh groups respectively) (Fig. 3) .
At a mean of 12-months follow-up there was no significant difference in the rate of grade-3 dysphagia in the LHH group, 11.4% of patients in LHH/no mesh group reported grade-1 dysphagia when compared with 4.1% in the mesh group. Amongst the No LHH group patients with mesh reported 23% grade-1 dysphagia when compared to 5.4% in the No Mesh group. In patients with long-term dysphagia, we found that 5 with grade -3 dysphagia, and 3 of them requiring oesophageal dilatation (Fig. 4) .
Discussion
The efficacy of laparoscopic Nissen fundoplication as an effective treatment option is exemplified by numerous studies. Many authors have shown that laparoscopic Nissen fundoplication is a safe and effective treatment option and leads to excellent functional results, relief of GORD symptoms, and a significant improvement in patient quality of life [14, 15] .
This study shows that laparoscopic Nissen fundoplication with biological surgisis mesh repair is a safe treatment option for the management of GORD. Prospective and retrospective evaluation of reflux and dysphagia has shown relief for most patients up to one year postoperatively. Postoperative dysphagia appears to be a side effect of antireflux surgery. Majority of patients suffered from different grades of temporary dysphagia immediately after surgery. Symptomatic evaluation at 12 months showed better results for the control of reflux and dysphagia than were seen at 6 months. Overall short-term dysphagia at mean 6 months was 29% higher in the Surgisis group (P = 0.001) and long-term dysphagia rate at 12 months was 18% higher in the Surgisis group (P = 0.015). Although our data present a non-randomised comparison, results support reinforcement of the hiatus with sur- gisis which leads to a reduction in hiatal-related complications. Initial post-operative dysphagia is possibly increased in intensity but only temporary.
Despite a success rate of 85 to 95% reported in large series with a mid-and long-term follow-up evaluation, important complications are related to the hiatoplasty. These complications, including intrathoracic wrap migration and hiatal hernia recurrence, result from inadequate closure of the hiatal crura or disruption of the hiatoplasty. Both anatomic and ultrastructural characteristics of the hiatal crus as well as the mean diameter of hiatal defect seem to play a key role in the development of this type of complication. Crural closure generates a lateral tension proportional to the hiatal defect diameter, which may lead to disruption of hiatal repair during inspiratory movements of the diaphragm or forceful vomiting [16] . Therefore, anything that increases the intraabdominal pressure such as lifting or falls puts strain on the diaphragm. Although prosthetic reinforcement of the crural closure seems to lower the incidence of postoperative hiatal hernia recurrence and intrathoracic wrap migration in patients who undergo prosthetic hiatal closure, still, no consensus exists concerning the routine or selective use of prosthetic mesh, its shape, size, type composition, and most of all, the long-term incidence of mesh-related complications [14, 17, 18] .
Conclusion
In conclusion, laparoscopic antireflux surgery with a biological porcine collagen surgisis mesh used to close the crura in cases of hiatal hernia is an effective and safe procedure. The use of surgisis in patients without LHH is questionable due to higher rate of early dysphagia .Most patients experience good to excellent functional and symptomatic results. Randomised controlled trials with long-term follow-up are important before we can generalise the outcomes of this study.
